A xenon filled single anode wire chamber with delay line readout has been constructed for use in powder X-ray crystallography usi~g 8-20 keV X-rays. The entire chamber including the anode wire and the delay line which forms part of the cathode plane is a section of a circular arc whose center is the powder specimen. The anode wire--38 ]Jm gold-plated tungsten--is suspended in a circular arc by the interaction of a current flowing through it and magnetic field provided by two permanent magnets, above and below the wire, extending along the active length of the chamber. When filled with xenon to 3 atmospheres the chamber has uniform sensitivity in excess of 80% at 8 keV and a spatial resolution better than 0.3 mm.
INTRODUCTION
In the past few years powder X-ray crystallography has become an important analytical tool for identifying samples and the impurities in them. For this purpose one desires a device which can detect quickly the characteristic spectra of the sample constituents. The usual method has been the use.of X-ray film. Film has excellent resolution, but its main disadvantage is the very low sensitivity. Many of the -2 -spectra of interest are very weak in intensity and the film may require many hours of exposure in order to blacken it sufficiently to be readable.
Even for those cases where the exposure time is short, the film must be developed and then scanned manually with a microdensitometer.
Another method is to use a position sensitive X-ray detector which records the position of the detected X-ray electronically and stores the resultant spectra in a computer or multi-channel analyzer.
A gas proportional chamber is very suitable for this purpose. When filled with xenon the efficiency can be between 90% and 70% for X-rays in the energy range 8 to 20 keV. Such chambers can be either linear with a single wire (1) or two dimensional multi-wire arrays (2).
DESCRIPTION OF CHAMBER
The detector consists of a single wire, xenon filled chamber whose sensitive volume has a cross sectional area 1.25 x 1.25 cm 2 as shown in Fig. 1 . A photograph of the detector is shown in Fig. 2 .
The readout is accomplished by a delay line (3) (delay 25 nsec/cm) with a bare copper helical winding which forms one surface of the cathode (4) .-In order to eliminate the position spread in detecting X-rays incident on the detector at angles other than 0°, the sensitive volume including the anode wire and delay line are curved to concentric arcs whose center is the position of the powder sample. Since it
... is desirable to have a uniform sensitivity along the anode wire without any dead regions which would be introduced by mechanical supports of the anode wire, it is held only at both ~nds by insulated supports.
The wire itself is suspended at its appropriate radius of curvature by the magnetic force produced by a current through the wire interacting We readout each end of the delay line and also the anode wire. the timing resolution (6). This.is often a more convenient method of monitoring the resolution than using a well collimated source;
for example it can be done while taking data for other purposes.
Another use of this time sum is for the identification of multiple hints in the detector~ either. from two particles striking at the same time or from -a second particle arriving before the pulses from the first particle have cleared the delay line (7). These events for which the time ·sum is less than the correct value can then be rejected.
This rejection capability is only necessary.when the average rate is so high than the number:of such two particle hits is non-negligible.
·If one is willing to allow a small. fraction of the events to have· . position. ambiguity due to these. multiple hits, then with a 1 ~s long delay line the rate can be as high as 250,000 events/sec before the ll level is reached.
In order to obtain high timing accuraey strict pulse shaping is required. This shaping was accomplished by decreasing the size of the amplifier ·output coupling capacitor to provide more differentiation of the pulse. For these chambers we found that a rise time of 20 ns 
TESTING AND CALIBRATION
The chamber was tested using the 5.9 keV X-rays from 55Fe. Both argon and xenon gas mixtures were used. Figure 5 shows the sum distribution obtained with an uncollimated source. The width is 3 ns which indicates a spatial resolution of·0.3 mm.
In order to test the uniformity of response and verify the spatial resolution, a slotted mask was placed in front of the detector with a 55Fe point source located at the center of curvature (29 em from the anode wire). The pattern was constructed from 0.13 mm Be-cu with slots 0.2 mm wide at a spacing of 9.5 mm. Time sum (ns) Position (mm) Figure 7 .
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